3745-1-40 Met hodol ogi es for devel opnent of aquatic life criteria
for the Ghio river drainage basin.

This rule applies to water bodies |ocated in the Ohio river
drai nage basin. Al pollutants or conbinations of pollutants,
for which aquatic life criteria have not been adopted in rule
3745-1-07 or 3745-1-34 of the Adm nistrative Code, shall not
exceed the water quality criteria derived using the procedures
contained in this rule.

(A) Acute aquatic criterion (AAC). This criterion applies
outside the m xing zone to all aquatic life habitat use
designations. This criterion shall be cal cul ated by one of
the follow ng two nethods and shall be expressed as the
quantity of chem cal per liter of water (e.g., ng/l or
ug/l). Paragraphs (A (1) to (A (3) of this rule shall be
used when acute toxicity data are avail able for species in
at least six famlies. Paragraph (A)(4) of this rule shal
be used when there are not enough toxicity data to use the
procedures in paragraphs (A (1) to (A)(3) of this rule but
there are at | east one EG, value for a species in the
fam |y Daphni dae and one LG, value for either fathead
m nnow, bluegill or rainbow trout.

(1) The procedures in paragraphs (A) (1) to (A(3) of this
rule shall be used to cal culate the AAC when LG, or
EGC, data for at | east one species of freshwater aninal
in at least the six different famlies identified in
paragraphs (A (1)(a) to (A(1)(f) of this rule are
i ncluded. Resident species data are preferred for the
data base. However, if such data are not avail abl e,
data for nonresident species may be used. These
nonr esi dent species shall serve as representatives of
resi dent species for which data are unavail abl e:

(a) The famly Sal noni dae (salnon and trout) or, for
war mvat er habitats, a sensitive warmwater fish
speci es;

(b) The famly Cyprinidae (m nnows) or Centrarchidae
(sunfishes);

(c) Athird famly in the class Osteichthyes (bony
fishes) not already represented,

(d) The fam |y Daphni dae (water fleas);
(e) A benthic macroinvertebrate;

(f) A third invertebrate famly not already
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represented in paragraph (A)(1)(d) or (A (1)(e) of
this rule.

When data are not available to show that acute toxicity
to two or nore species is simlarly related to a water
qual ity characteristic (e.g., hardness, pH or
tenperature), the AAC shall be cal cul ated using the
procedures in paragraphs (A)(2)(a) to (A(2)(h) of this
rul e.

(a) For each species for which at |east one acute
value is available, the species nean acute val ue
(SMAV) shall be calculated as the geonetric nean
of the results of all flowthrough tests in which
the concentrations of test material were neasured.
For a species for which no such result is
avai |l abl e, the SMAV shall be cal cul ated as the
geonetric nean of all avail abl e acute val ues,
i.e., results of flowthrough tests in which the
concentrations were not neasured and results of
static and renewal tests based on initial
concentrations of test material.

(b) For each genus for which one or nore SMAVs are
avai |l abl e, the genus nean acute value (GVAV) shall
be cal cul ated as the geonetric nean of the SMAVs
avai |l abl e for the genus.

(c) The GVAVs shall be ordered fromhigh to | ow.

(d) Ranks (R) shall be assigned to the GVAVs from
"one" for the lowest to "N' for the highest. |If
two or nore GVAVs are identical, successive ranks
shall be arbitrarily assigned.

(e) The cunul ative probability, P, shall be cal cul ated
for each GVAV as RI(N + 1).

(f) The (T) GVAVs (T = three for N = six or seven;, T =
four for N = eight or greater) are selected which
have cunul ative probabilities closest to 0.05. |If
there are less than fifty-nine GVAVs, these wll
al ways be the three (for N = six or seven) or four
(for N = eight or greater) |owest GVAVs.

(g) Using the selected Ps and the natural |ogarithm
(I'n) of the selected GVAVs, the final acute val ue
(FAV) and the AAC are cal cul ated as:
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(h) If, for a comrercially, recreationally or
ecologically inportant species, the geonetric nean
of the acute values fromflowthrough tests in
whi ch the concentrations of test nmaterial were
measured is | ower than the cal cul ated FAV, then
that geonetric nean shall be used as the FAV
i nstead of the cal cul ated FAV.

(3) When enough data are available to show that acute
toxicity to two or nore species is simlarly related to
a water quality characteristic (e.g., hardness, pH or
tenperature), the AAC shall be cal cul ated using the
procedures in paragraphs (A)(3)(a) to (A (3)(k) of this
rule.

(a) For each species for which conparable acute
toxicity values are available at two or nore
di fferent values of the water quality
characteristic, a | east squares regression of the
acute toxicity values on the correspondi ng val ues
of the water quality characteristic shall be
performed to obtain the slope. Because the best
docunented relationship is that between hardness
and acute toxicity of metals and a | og-1og
relationship fits these data, geonetric neans and
natural logarithnms of both toxicity and water
quality shall be used in the rest of this nethod.
For relationshi ps based on other water quality
characteristics, such as pH or tenperature, no
transformation or a different transformati on m ght
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fit the data better, and appropriate changes shal
be made as necessary throughout this nethod.

Each acute sl ope shall be eval uated as to whet her
or not it is meaningful, taking into account the
range and nunber of the tested val ues of the water
qual ity characteristic and the degree of agreenent
wi thin and between species. |f meaningful slopes
are not available for at |east one fish and one
invertebrate, or if the avail able slopes are too
dissimlar, or if too few data are available to
adequately define the rel ati onship between acute
toxicity and the water quality characteristic, the
AAC shal |l be cal cul ated using the procedures in
paragraph (A)(2) of this rule.

I ndi vidual ly, for each species, the geonetric nean
of the avail able acute val ues shall be cal cul ated
and then each of the acute values for a species
shal | be divided by the nean for the species.

This nornalizes the acute values so that the
geonetric nean of the normalized val ues for each
species individually and for any conbi nati on of
species is 1.0.

The val ues of the water quality characteristic
shall be simlarly normalized for each species
i ndi vi dual |y.

All the normalized data shall be treated as if
they were for the sane species and a | east squares
regression of all the normalized acute val ues on
the correspondi ng normal i zed val ues of the water
quality characteristic is perfornmed to obtain the
pool ed acute sl ope, V.

For each species the geonetric nmean, W of the
acute toxicity values and the geonetric nmean, X,
of the values of the water quality characteristic
shal |l be calculated. (These were calculated in
paragraphs (A)(3)(c) and (A (3)(d) of this rule.)

For each species the natural logarithm (ln), V, of
t he speci es nean acute value (SMAV) at a sel ected
value, Z, of the water quality characteristic
shal | be cal cul ated using the equation:

Y=InW- v(ln X- 1In 2).
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(h) For each species the SMAV at Z shall be cal cul ated
usi ng the equation:

SVAV = eV,

(i) The AAC shall be obtained by using the procedures
described in paragraphs (A)(2)(b) to (A (2)(h) of
this rule.

(j) The acute aquatic intercept (AAl) shall be
cal cul ated using the equation:

Al = elln AAC - V(In 2)]

(k) The AAC equation shall be witten as:

AC = elV In(water quality characteristic) + In AAI].

(4) If the required data to derive the AAC in paragraphs
(A (1) to (A)(3) of this rule are not present in the
acute toxicity data base and at |east one LG, or EGC;
value is available for a species in the famly
Daphni dae and either fathead m nnow, bluegill or
rai nbow trout, a FAV shall be cal cul ated by dividing
the | owest SMAV anong t he daphnid species, fathead
m nnow, bluegill and rainbow trout by five if rainbow
trout are represented or ten if rainbow trout are not
represented. The AAC equal s the FAV divided by two.
| f appropriate, the AAC shall be made a function of a
wat er quality characteristic in a manner simlar to
t hat described in paragraph (A)(3) of this rule.

(B) Chronic aquatic criterion (CAC). This criterion applies
outside the m xing zone to all aquatic life habitat use
desi gnations except the limted resource water use
designation. This criterion shall be cal cul ated by one of
the follow ng two nethods and shall be expressed as the
quantity of chem cal per liter of water (e.g., ng/l or
ug/l). Paragraph (B)(1) of this rule shall be used when
chronic toxicity data are available for species in at |east
six famlies as specified in paragraph (A) (1) of this rule.
Paragraph (B)(2) of this rule shall be used when there are
not enough toxicity data to use the nethod in paragraph
(B)(1) of this rule

(1D The CAC shall be derived in the sane manner as the FAV
in paragraphs (A) (1) to (A (3) of this rule by
substituting CAC for FAV, chronic for acute, MATC
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(maxi mum accept abl e toxi cant concentration) for LG, or
EC,, SMCV (species nean chronic value) for SMAV, and
GVCV (genus nean chronic val ue) for GVAV

| f chronic data for a chem cal are not available for at
| east six freshwater species neeting the requirenments
in paragraph (A)(1) of this rule, the CAC shall be

cal cul ated by dividing the FAV by an acute-chronic
ratio (or geonmetric nean if nore than one is avail able)
for at |east one North American freshwater species. |If
no acute-chronic ratio is available, the CAC shall be
cal cul ated by dividing the FAV by forty-five. |If, for
a coommercially, recreationally or ecologically

i nportant species, the geonetric nean of the chronic
values is lower than the cal cul ated CAC, then that
geonetric nean shall be used as the CAC instead of the
cal cul at ed CAC.

(C) Application of criteria and val ues.

(1)

(2)

(3)

The FAV shall be applied as a maxi mum concentration
i nside the m xing zone.

The AAC shall be applied as a maxi num concentration
outside the m xi ng zone.

The CAC shall be applied as a thirty-day average
concentration outside the m xing zone.
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